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(54) TORQUE CONSTANT VARIABLE TYPE MOTOR 



(57)Abstract: 

PURPOSE: To realize a torque constant variable type motor 
having a smaller size and a simpler structure. 
CONSTITUTION: A cylinder 45 is assembled in a rotor body 16. 
A piston 46 for driving a motor hydraulically or by a ball screw in 
an axial direction is provided in the cylinder 45. The piston 46 is 
coupled to a thrust ring 28 through a bearing 48, and the ring 28 
is coupled to a yoke 22. When the piston 46 moves in an axial 
direction of a rotor T this movement is transmitted to the yoke 
22 through the ring 28, and the yoke 22 and a permanent 
magnet 24 on its surface slide in the axial direction of the rotor. 
A positional relationship to a core 34 of a stator is varied, and 
an operating magnetic flux area and/or gap is altered. As a 
result, an output torque and a maximum speed are varied. 
Accordingly, since means for varying the positional relationship 
between the rotor and the stator is assembled in the rotor, an 
entire structure is simplified and reduced in size. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The stator which it fixes [ stator ] in housing and generates magnetic flux, and cylinder-like 
Rota which the magnetic substance is prepared outside and rotated by the inside of a stator so that it 
may interlink with the magnetic flux of a stator, While connecting both mechanically so that the 
magnetic substance may slide in the direction parallel to the shaft of Rota by movement of the piston 
which generates movement which is prepared in the shaft of Rota, or its near, and has the component of 
a direction parallel to the shaft concerned, and a piston rotation of the magnetic substance 
accompanying rotation of Rota — bearing — rolling — the torque constant good transformation motor 
characterized by having the connection member to absorb, sliding the magnetic substance on the shaft 
orientation of Rota, changing physical relationship with a stator, and changing an output torque. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the means which carries out adjustable [ of 

the output torque of a motor ] about structural amelioration of a motor. 

[0002] 

[Description of the Prior Art] The configuration to which a stator and the physical relationship of Rota 
are changed from the former as a means to adjust the output torque of a permanent magnet motor is 
known. For example, the configuration in which the physical relationship of the stator around which the 
coil was wound, and Rota which consists of permanent magnets is changed to Japanese Patent 
Application No. No. 404874 [ two to ] concerning an applicant's for this patent point proposal by sliding 
of a stator is shown. That is, a stator is slid on the Rota shaft orientations with a ball screw, and, 
thereby, a means to change the number of flux interlinkage of Rota is indicated. 
[0003] 

[Problem(s) to be Solved by the Invention] However, it is difficult to have to use a large-sized actuator 
with the configuration to which the physical relationship of Rota and a stator is changed by sliding a 
stator like before, in order to slide a stator, consequently to realize a small torque constant good 
transformation motor. 

[0004] This invention is made considering solving such a trouble as a technical problem, and aims at 
realizing the motor which can adjust an output torque with a comparatively small configuration. 
[0005] 

[Means for Solving the Problem] In order to attain such a purpose, the torque constant good 
transformation motor of this invention The stator which it fixes [ stator ] in housing and generates 
magnetic flux, and the cylinder-like motor which the magnetic substance is prepared outside and rotates 
by the inside of a stator so that it may interlink with the magnetic flux of a stator, While connecting both 
mechanically so that the magnetic substance may slide in the direction parallel to the shaft of Rota by 
movement of the piston which generates movement which is prepared in the shaft of Rota, or its near, 
and has the component of a direction parallel to the shaft concerned, and a piston rotation of the 
magnetic substance accompanying rotation of Rota — bearing — rolling — it is characterized by having 
the connection member to absorb, sliding the magnetic substance on the shaft orientation of Rota, 
changing physical relationship with a stator, and changing an output torque. 
[0006] 

[Function] In this invention, a magnet slides in the direction parallel to the shaft of Rota with a piston. 
That is, with a piston, movement which has the component of a direction parallel to the shaft of Rota 
occurs, and propagation and the magnetic substance slide [ this movement ] on the magnetic substance 
through a connection member at the shaft orientation of Rota. Thereby, the physical relationship of the 
magnetic substance and a stator changes, the number of linkages to the magnetic substance of 
magnetic flux generated by the stator changes, and, as a result, an output torque changes, this time — 
a connection member — setting — bearing — rolling — rotation of the magnetic substance is absorbed. 
Ther fore, torque serves as adjustable with the piston contained in Rota, and a configuration is 
miniaturized. 
[0007] 
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[Example] Hereafter, the suitable example of this invention is explained based on a drawing. 
[0008] The configuration of the torque constant good transformation motor concerning the 1st example 
of this invention is shown in drawing 1 . This drawing is the whole 1st example block diagram, and that 
important section configuration is expanded to drawing 2 and drawing 3 , and is shown. 
[0009] This example is an example at the time of constituting this invention as a wheel in motor. That is, 
the torque constant good transformation motor 10 concerning this example is constituted inside [ in 
which a tire 12 is attached ] the wheel 14. A wheel 14 is mechanically connected with the Rota body 16 
of the torque constant good transformation motor 10, and a wheel 14 rotates it by rotation of a motor 
10. This connection is performed by the bolt which is not illustrated to the side in which the center- 
section right-hand side 18, i.e., a cap, is attached. 

[0010] The Rota body 16 is a cylinder-like member and is formed in a brake disc 20 and one. Moreover, 
the permanent magnet 24 is attached in the outside surface of the Rota body 1 6 through York 22 of the 
magnetic substance. York 22 is connected with the thrust plate 28 with the bolt 26. Furthermore, the 
slot 30 is formed at the outside surface of the Rota body 16 so that it can slide in the parallel direction 
centering on York 22, and the slit 32 is formed in the cap 18 side-edge side of the Rota body 16 so that 
a bolt 26 can move to shaft orientations. Therefore, York 22 and a permanent magnet 24 move to the 
longitudinal direction in drawing by driving a thrust plate 28 to the longitudinal direction in drawing (shaft 
orientations of Rota). 

[001 1] The permanent magnet 24 attached in the Rota body 16 with such a gestalt has countered with 
the core 34 by which laminating formation was carried out with magnetic-substance plates, such as a 
silicon steel plate. The core 34 is being fixed to housing 38 with the bolt 36. Moreover, the coil 40 is 
wound around the core 34, magnetic flux occurs by the electric power supply to a coil 40, and this 
magnetic flux interlinks with a permanent magnet 24 and York 22. The end of a core 34 is exposed to 
the outside surface of housing 38 for cooling. 

[0012] The stator formed from a coil 40 and a core 34 follows, and is fixed to housing 38. On the other 
hand, the cylinder 45 is being fixed to housing 38 with the bolt 42. The piston 46 which exercises for the 
longitudinal direction in drawing with the oil pressure supplied through piping 44 is inserted in the interior 
of a cylinder 45. Bearing 48 is formed in the end of a piston 46, and a thrust plate 28 is connected with 
a piston 46 by this bearing 48. Therefore, when a piston 46 moves to the longitudinal direction in drawing 
with oil pressure, a thrust plate 28 also moves to a longitudinal direction in connection with this, the 
case where the Rota body 16 was rotating, therefore the thrust plate 28 is rotating at this time — 
bearing 48 — rolling — this rotation is absorbed and a piston 46 is saved in the condition of not 
rotating. 

[0013] Moreover, the cylinder 45 is incorporated in the Rota body 16 through bearing 50. That is, as a 
result of this rotation being absorbed by bearing 50 also in the condition that the Rota body 16 is 
rotating, turning effort does not join a cylinder 45. That is, a cylinder 45 is in the physical relationship 
always fixed to housing 38. In addition, 52 in drawing is a nut for pressing down bearing 50. Furthermore, 
although not shown in the detail in drawing, minute bearing intervenes between a cylinder 45 and a 
piston 46, and smooth movement of a piston 46 is collateralized. 

[0014] The place by which this example is characterized is in the point of York 22 and a permanent 
magnet 24 sliding on shaft orientations, and changing physical relationship with a core 34 with the oil 
pressure applied to a piston 46 in a cylinder 45. The high torque and the low-speed position where the 
number of flux interlinkage serves as max are shown in drawing 2 , and the low torque and the high- 
speed position where the number of flux interlinkage serves as min are shown in drawing 3 . 
[0015] That is, as shown in drawin g 2 , when it decreases the oil pressure applied to a piston 46 and a 
thrust plate 28 is moved to a left end, a permanent magnet 24 and the opposed face product (magnetic- 
flux area) of York 22 and a core 34 serve as max, and the number of flux interlinkage serves as max. 
When a motor output torque serves as max, for example, big torque is required like [ at the time of a 
climb ] by this, it is good to consider as this position. Moreover, in the low torque and the high-speed 
position shown in draw ing 3 R> 3, oil pressure is impressed to a piston 46 and a thrust plate 28 moves 
to a drawing Nakamigi edge. That is, a permanent magnet 24 and York 22 are moved to the limit of a 
stroke. Then, the area (operation magnetic-flux area) which a core 34 and a permanent magnet 24 
counter becomes small, and a reverse electromotive voltage constant becomes small. Therefore, 
although torque becomes low, high-speed rotation will be obtained. This position is effective at the time 
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of the usual transit etc. 

[0016] Therefore, according to this example, by adjusting the oil pressure impressed to a piston 46, two- 
step switching of a low-speed position / high-speed position can be performed, and it can usually 
respond to each situation at the time of transit etc. by choosing the position according to the request of 
torque or a rate at the time of a climb. Moreover, the high current at the time of a climb becomes 
unnec ssary, and generation of heat is prevented, and the power line can be made thin. Furthermore, 
since loss falls, the distance which can be run is also extended per 1 charge of a power-source slack 
dc-battery. 

[0017] The configuration of the torque constant good transformation motor concerning the 2nd example 

of this invention is shown in drawing 4 and drawing 5 . These drawings are sectional views showing the 

important section configuration corresponding to drawing 2 and drawing 3 , respectively. 

[0018] The torque constant good transformation motor 54 of this example is not the configuration that 

drives a piston 46 with the oil pressure supplied by piping 44 but a configuration driven with a ball screw 

56. If the motor 58 which was drawn on the left end in drawing and has fixed in housing 38 rotates, the 

screw 60 connected with the shaft of a motor 58 will rotate, this rotation will be changed into rectilin ar 

motion by the ball screw 56, and a piston 46 will move to the longitudinal direction in drawing. 

[0019] Also according to this example, the same effectiveness as the 1st example explained previously 

can be acquired, further, when it is this example, carrying out linearity control of the torque also 

acquires the effectiveness of being easy, and it can carry out the thing of it. 

[0020] The configuration of the torque constant good transformation motor concerning the 3rd example 
of this invention is shown in drawing 6 and drawing 7 . These drawings as well as previous drawing 2 and 
drawing 3 , drawing 4 , and drawing 5 are drawings showing a low-speed position and a high-speed 
position, respectively. 

[0021] The torque constant good transformation motor 62 of this example has the configuration which 
drives a piston 46 with the oil pressure supplied by piping 44 like the 1st example. Unlike the 1st 
example, in this example, the configuration of York 22, a permanent magnet 24, and a core 34 has the 
taper configuration which the opposed face of a permanent magnet 24 and a core 34 opens towards a 
drawing Nakamigi side. 

[0022] Therefore, if oil pressure is applied to a piston 46 in this example and York 22 and a permanent 
magnet 24 are slid on the Rota shaft orientations, while operation magnetic-flux area changes, the gap 
between a permanent magnet 24 and a core 34 will change. That is, the comparatively small gap 
becomes large compared with this in the high-speed position shown in drawin g 7 by the low-speed 
position shown in dr aw ing 6 . 

[0023] For example, when a taper angle is made into 10 degrees, supposing the stroke of a piston 46 is 
10mm, a gap will change only 10 and sin 10 degree=1.74 mm. Supposing the gap of the permanent magnet 
[ in / in the thickness of a permanent magnet 24 / 5mm and a low-speed position ] 24 and a core 34 is 
0.8mm, magnetic-circuit resistance will become (0.8+5+1.74) / (0.8+5) =1.3 time. Thus, as a result of 
magnetic-circuit resistance becoming 1 .3 times, a torque constant falls 30% and a maximum shaft speed 
increases 30%. 

[0024] Therefore, also in this example, the same effectiveness as the 1st example can be acquired. 
However, in order to equalize the dimension of the magnetic-substance plate (for example, silicon steel 
plate) which forms a core 34, a configuration like the 1 st example is desirable. 
[0025] The configuration of the torque constant good transformation motor 64 concerning the 4th 
example of this invention is shown in drawing 8 and drawing 9 . The configuration shown in this drawing 
combines the drive of the piston 46 by the ball screw 56 as shown in the 2nd example, and taper 
structure as shown in the 3rd example. In this example, both the effectiveness acquired according to the 
2nd example and the 3rd example can be acquired. 
[0026] 

[Effect of the Invention] Since a piston is prepared in the shaft of Rota, or its near, movement of this 
piston is transmitted to the magnetic substanc through the connection member which has bearing and 
it was made to slide the magnetic substance on the shaft orientations of Rota according to this 
invention as explained abov , the physical relationship of the magnetic substance and a stator can be 
changed with a simple configuration, and a smaller torque constant good transformation motor can be 
realized. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the whole 1 st example configuration of this invention. 
[Drawing 2] It is an important section sectional view explaining the low-speed position in the 1 st 
example. 

[Drawing 3] It is an important section sectional view explaining the high-speed position in the 1st 
example. 

[Drawing 4 ] It is an important section sectional view explaining the low-speed position in the torque 

constant good transformation motor concerning the 2nd example of this invention. 

[Drawing 5] It is an important section sectional view explaining the high-speed position in the 2nd 

example. 

[Drawing 6] It is an important section sectional view explaining the low-speed position in the torque 

constant good transformation motor concerning the 3rd example of this invention. 

[Drawing 7] It is an important section sectional view explaining the high-speed position in the 3rd 

example. 

[D rawin g 8] It is an important section sectional view explaining the low-speed position in the torque 

constant good transformation motor concerning the 4th example of this invention. 

[Drawing 9] It is the important section sectional view showing the high-speed position in the 4th 

example. 

[Description of Notations] 

10, 54, 62, 64 Torque constant good transformation motor 
1 6 Rota Body 
22 York 

24 Permanent Magnet 
28 Thrust Plate 
34 Core 
38 Housing 
40 Coil 

44 Piping 

45 Cylinder 

46 Piston 
48 Bearing 
56 Ball Screw 
58 Motor 



[Translation done.] 
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[0 0 1 6] fitoT. **«5«lCifc*tfi. t°Xh>4 6 

i=euD-r«ttE«HBr«ctizj:y % fta#s^>g> 

v > a ><7> 2 J&pgtJJ y m 7L £ fx 5 d t 
<btft^5o ft«»a>*«SlE3&^Ki:«:y. fO» 

(3 % «^3&<«T-r*fc«>. «»fc*/^^T L yo>-ss«fc 
y ^ mmm * & fit- & 0 

[001 7] nu&tfuscK*. *§£Bj}(om2mmm\z 

ti^cDHIi. ■tti-l 5 4iB2atfBI3fz»a;-rftK«M||j« 

[00 is] co)SlJfi«a> h;u*5&ftnrtEl^--* 5 4 
14. 1B^4 4lz«fcoT««4*t*aEI=J:y t°x h>4 

[ca^$*ifc^^6 o^ihiIel. tHi.^v5 6{c£ y 
ttmz&m-t&o 

[001 9] zcDmrnmiz^-oxib. mzmwi^tzmi 
maims . h;u^^«j^*jffli"r^ctA<sst?fc^tL> 

[0020] IH6^Tj:il7fzi4, **M0)*3Sll6«iJlc 

*LbCDE!ti. 5feCDm2^I/ll3, H4^I/HI5 tmffi, 

[0021] CCDgliS#IJ<D h;u^^^Bj^s^E— $ 6 2 

I*, mi mmmtmmm^A 4fc^or«$g^^^;*i± 

l:«J: y fx h>4 6 *BitS*«*t Lt^io -CD 
^mmVl* % 3-^7 2 2, 77;^jS^52 4 % ziT3A<Dm 

tttfmimmmtmuv. txakc 2 4 ^7 3 4cd« 

[0 0 2 2] ttot, CCDHlfciWlCjfcl^TfcfX h>4 6 
IC;ttli$*PK. % 3— <7 2 2 SU^^^E 2 4^D — 

^,^2 4 <t H7 3 4CD^<D^r-^ »V^Sftt4o ^ft 

[0 0 2 3] ffll^li. -t— 1 0° t Ltzms. tr 

X h>4 6<DX OmmT'fc^fcitSi , 

^7^10-sin10° =1. 7 4mmglt»b 
t4o 7lcAB52 40)IISA<5mm, (giS^Kv 3 >l: 
fc(f^ 7 1c^S : 5 2 4<!:i3 7 7 3 4CD^ : -V^^<0. 8 mm 
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(O. 8 + 5+1. 74) / (0. 8 + 5) =1. 3fS 
h;U^5g»A<3 0%TA<y. «*E<6i£Jt;!><3 0% 

[oo24] tt-Dt. cronas«i;fc^rt,. S&i3IJfi 

[0 0 2 5] H8XLCH9lCli. *«8B<7)lg4|iaSffl||C 

m$> ni'tm&.ttm*-* e 4©«tfiEA<^**T,TLv 

•5)5:^— ^^-i?5 6lzj:-se^. K>4 6<Dre»i. 3&3 

sufi»ii=^**i-5>«fca'Ef7 L — 'm&t. &t&*i--&t>ittz 
mmm iz & y * * *t § ja* £ # i-» s c t t><v # ■& „ 

[0 0 2 6] 

XTJilft^tT'J >y£*rr LT«Et4<* 

fcSo 

[S3] *1 «6«lct5i+-BKa^i;i/3>*UlBB-*-* 
^«5»?®0-C£>S o 



[04] *SI^(7)»2*t6«!c«^ h;u^S»^HES^ 

So 

nasi m2*jfifiii(cte(t€>asi$^i;s/3>^K^^-s 

So 

[07] K3StJI6«[cteit4Sa^*>3>*BiWr* 
[08] *36^<DK4*J6ffiIl^s h;u^^»pJ«M^E 

So 

[09] ag4HJfiWlcfcitSWa^v v a 
»Tffi0-efcSc 
[»#<DKiB] 

1 0. 5 4. 6 2, 6 4 h^SftplSEM^E — ' $f 
1 6 D-**tt: 

2 2 3— <7 

2 4 7lc^m^ 

28 X7Xh^b- h 

3 4 ZIT 

3 8 /^y^ 

4 0 =i-f;u 

44 Ef 

45 ->g>y 
4 6 e * h > 

4 8 *T l )ls? 

5 6 tH— ;u*v> 

5 8 =E—$ 
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[04] 




[06] 




[05] 
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